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ABSTRACT - 30 dust samples collected from schoo! playgrounds and houses from 
Upper Egypt (Assiut and Sohag Governorates) were examined for the presence of 
dermatophytes, keratinophilic and saprophytic fungi using sterile human-hair Irag- 
ments as baits at 25°C. 33 species and 2 varieties belonging to 17 genera were cul- 
lected. A large number of these fungi were either well-known agents of human and 
animal mycosis or have been frequently encountered from human and animal le- 
sions. Dermatophytes were represented. by 3 species: Microsporum gypsum, Tricho- 
phvton mentagrophytes and T. terrestre. Keratinophilic fungi closely related to der- 
matophytes are represented by Arthroderma cuniculi, C. hrysosporium asperatum, C. 
lobatum, C. indicum, C. Keratinophilum. C. pannicola and C. tropicum. Other Sapro- 
bic moulds were also collected: Jeremiam (2 species), Airernaria (1 species), Asper- 
gillus (5 species + 1 var.), Chaetomium (2 species), Fusarium (3 species), Penicillium 
(3 species), Seopulariopsis (1 species) and several others. These fungi varied in their 
presence in the two environments and several species are well-known mycotoxin-pro- 
ducing fungi. 


RESUME - Unc recherche de champignons dermatophytes, kératinophiles ct 
Saprophytes a été effectuée dans des poussières de terrains de jeux et de maisons (50 
échantillons), en Haute Egypte. Pour cela, des fragments de cheveux ont été utilisés 
comme pièges. 33 espèces et 2 variétés appartenant à 17 genres ont été recensées, 
Nombre d'entre eux sont connus comme agents de mycoses humaines et animales ou 
pour avoir été isolés de lésions, Les dermatophytes sont représentés par 3 espèces: 
Microsporum gypseum, Trichophyton mentagrophytes ci T. terrestre, les kératinophiles 
sont: Arthroderma cuniculi, Chrysosporium asperatum, C. lobatum, C. indicum, C. 
keratinophilum, C. pannicola et C. tropicum. D'autres moisissures saprophytes ant 
cté isolécs: Acremonium (2 csp.), Alternaria {1 esp.), Aspergillus (5 esp. et | var), 
Fusarium (3 esp.), Penicillium (3 esp.), Scopulariapsis (1 esp.) et plusieurs autres. Ces 
champignons varient suivant le substrat où ils ont été isolés ct piusieurs espéces sont 
potentiellement productrices de mycotoxines, 
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INTRODUCTION 


The occurrence and distribution of dermatophytes and other keratino- 
philic fungi in sois and other substrates have been studied in many parts of 
the world by numerous researchers (Al-Doory, 1967; Alteras & Evolceanu, 
1969; Ajello & Padhye, 1974; Caretta et al., 1977; Bojanovsky et al., 1979: 
Abdel-Fattah et al., 1982; Ali-Shtayeh & Asa‘d Al-Sheik, 1988; Abedl-Halez 
et al., 1989 a, b: Youssef et al., 1989; Karm El-Din et al., 1990), These fungi 
have been recognized as causal agents of human and animal diseases (Fran- 
ger & Belsan, 1975; Frey et al, 1979; Rippon, 1982: Frelier et al.. 1985; 
Mitchell et aL, 1987). The present work has been carried out to study the 
incidence of these fungi in playground of schools and house dust in Upper 
Egypt. 


MATERIALS AND METHODS 


Fifty dust samples were collected from playground of various schools 
(elementary and preparatory) and from houses (25 samples from each envi- 
ronment) at Assiut and Sohag Governorates (Upper Egypt). Each dust sam- 
ple was put in a clean polyethylene bag, transferred to Mycological labora- 
tory and stored at 2°-5°C till fungal analysis. 


The dust samples were analysed chemically for the estimation of organ- 
ic matter ant total soluble salts contents (Jackson, 1938). A pH-meter was 
used for estimation of dust pH. The electrode was immersed in the dust sus- 
pension with a ratio of 1:5 (w/v). 


Isolation of keratinophilic fungi: 


The ai” baiting technique was employed as recommended by Vanbreu- 
seghem (1952). 30g of dust were put in a sterile plate and 5 plates were used 
for each sample. A sufficient quantity of sterile distilled water was added to 
rise the moisture content of dust to about 25-30% and mixed throroughly. 
Sterile human-hair fragments were scattered on the dust surfaces. Plates were 
incubated at 25°C for 12-14 weeks. Five bait fragments (from each) plate 
were transterred to the surface of Sabouraud’s glucose agar medium (Moss 
& Mc Quown, 1969) supplemented with choramphenicol (0.05 mg/ml) and 
actidione (0.5 mg/ml). Plates were incubated at 25°C for 3-4 weeks and the 
developing fungi were counted, identified (based on macro- and microscopic 
characteristic) and the numbers were calculated per 25 hair fragments for 
each sample. The relative importance value (RIV) was calculated for cach 
fungal genera and species (Ali-Shtayeh & Asa'd Al-Sheikh, 1988). 


The following references were mainly used for the identification of fun- 
gi: Carmichael (1962), Raper & Fennell (1965), Booth (1971), Ellis (1971), 
Frey et al. (1979), Domsch et al. (1980), Van Oorschot (1980) and Ramirez 
(1982). 
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RESULTS AND DISCUSSION 


The amount of organic matter and total soluble salts in dust samples 
were very low and lluctuated between 0.5-1,1% and 0.3-0.8%, respectively. 
The pH values of playground and house dust samples were alkaline and 
ranged between 7.1-7.8. The total numbers of isolates of dermatophytes and 
other keratinophilic and saprophytic fungi in playground of schools and 
house dust varied between 3-11 and 2-9 colonies;23 hair fragments, respec- 
tively (Table 1). Results show that there was no correlation between the tot- 
al number of isolates in each sample and number of genera and species, but 
in several samples the high number of isolates coincided with high numbers 
of genera and species and vice versa. This agrees the results obtained by Ab- 
del-Hafez & Shoreit (1985) and Abdel-Jlafez et al. (1986). 


Table 1. - Total isolates (TC: calculated per 25 hair fragments) and number of gen- 
era (ING) and species (NS) recorded in play-ground and house dust particles 
baited with human hair at 25°C. 

Tableau I. - Nombre total d'isolats (TC), de genres (NG) et d'espèces (NS) isolés de 
poussière de terrains de jeux et de poussières domestiques, piégés avec des che- 
veux humains (23 fragments) à 25°C. 
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Thirty-three species and 2 varieties belonging to 17 genera were col- 
lected from playgrounds (14 genera and 26 species + 2 varicties) and house 
dust particles (10 genera and 18 species + | variety) using human hair frag- 
ments as baits at 25°C (Tables 2, 3, 4). Dermatophytes and related fungi 
comprised four genera: Arthroderma, Chrysosporium. Microsporum and Tri- 
chophyton. 


Table 2 - Percentage incidence (i: calculated per 25 samples). Percentage count 
"^C; calculated per total fungal isolates) and number of species (NS) of vari- 
ous fungal genera recovered from playground and house dust particles batted 
with human hair at 25°C. 

lableau 2 - Fréquence (% | calculée sur 25 échantillons), pourcentage ("e C calcule 
sur le nombre total d'isolats) et nombre d'espéces (NS) des différents genres. 


House dust 


NS %l MC 


Schoolplayground 


Acremoniumn (2) 
Alternaria (1) 
lrihroderma (1) 
Aspergillus (5 + 1 variety) 
Chaetumiuen (2) 
Chirvsosporium (6) 
Emericella {1 + | variety) 
Fusarium (3) 

Geotrichum (1) 
Miícrosporum (1) 
Paecilomycees (1) 
Penicillium (3) 
Scalecobasidium (1) 
Scopulariopsis (1) 

Sterile mycelium 
Trichoderma (1) 
Vrichophyton (2) 
Trichothecium (1) 
Unknown 
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Figures between parenthesis refer to the number of species, 


Total number of genera. = 17 


Total number of species = 
33 ! 2 varieties 


Chrysosporium was the most common keratinophilic genus and was re- 
covered from 60 and 52% of playground and house dust samples comprising 
38.6 and 40.9% of total fungal isolates and had the RIV's of 98.6 and 92:9, 
respectively, [t was represented by 6 species of which C. indicum, C. keratino- 
philum and C. tropicum were the most prevalent in the two environments. 
They occurred in 24-44% and 16-40% of the sampies contributing 8.2-14.7% 
and 8.3-17.4% of total isolates in the two substrates and possessed the RIV's 
of 32.2-58.7 and 24.3-574, respectively. C. asperatum in playground and 
house dust; and C. batum and C. pannicola in playground samples were 
less frequent. C. indicum, C. keratinophilum and C. tropicum have world-wide 
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distribution in soils (Padhye et al., 1967; Alteras & Evolceanu, 1969; Ajello 
& Padhye, 1974; Piontelli & Caretta, 1974; Marsella & Mercantini, 1986; 
Ali-Shtayeh & Asa'd Al-Sheikh, 1988). These three species were isolated 
from Egyptian soils, but with different occurrence (Abdel-Fattah et al., 1982; 
Abdel-Hafez et al., 1989 a, b; Abdel-Mallek et al., 1989; Youssef et al., 1989; 
Karam El-Din et al., 1990). Abdel-Hafez et al. (1989a) isolated C. aspera- 
tun from soils (8% of the samples) of Sinai Governorate (Egypt). It oc- 
curred in 4.2% of the floor dust samples of Arab kindergarten shcools in 
the west bank of Jordan (Ali-Shtavek & Asa'd Al-Sheikh, 1988). C. pannicola 
occurred in 5% of the mud samples of [brahimia canal in Egypt (Abdel-Ha- 
fez et al., 1989b). 


Table 3 - Total counts (TC: calculated per 625 hair fragments), number of cases of 
isolation {NCE out of 25 samples) and the relative importance value (RIY) of 
dermatophytes and closely related fungi recovered from playground and house 
dust particles baited with human hair at 25°C. 


Tableau 3 - Nombre total des espèces de dermatophytes (TC calculé sur 625 frag- 
ments de cheveux), nombre de cas d'isolement (NCI sur 25 échantillons) et im- 
portance relative (RIV) des espèces. 


Genera and species TC NCI RIY 


drthroderma cuniculi Dawson 
Chrysosportum 

C. asperatum Carmichael 

C. lobatum Scharapov 

C. indicum (Randhwa & Sandhu) Garg 
C. keratinophilum (Frey) Carmichael 
C. pannicola (Corda) Van Oorschot 


& Stalpers 

C, tropicum Carmichac! 
Microsporum gypseum {Bodin) Guiart 
& Grigorakis 

Trichophyton 

T. terrestre Duric & Frey 

T. mentagrophytes (Robin) Blanchard 


Occurrence remarks: High occurrence, between 13-25 cases (out of 25 samples); mud- 
erate occurrence, between 7-12 cases; low occurrence, between 4-6 cases; rare occur- 
rence, between 1-3 cases. 


Microsporum (1 species) and Trichophyton (2 species) were the only der- 
malophytes isolated in the present study: M. gypsum (RIV 5.1) and T. terres- 
tre (RIV 9.6) in school playgrounds; and T. mentagrophytes (RIV 4.8) in 
house dust particles. M. gypseum has world-wide distribution in soils (Crozi- 
er, 1980; Mc Aleer, 1980; Sur & Gosh, 1980; Abdel-Fattah et al., 1982; Ab- 
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Table 4 - Total count (TC: calculated per 625 hair fragments), number of cases of 
isolation (NCI: out of 25 samples) and the relative importance value (RIV) of 
Saprophytic fungi recovered from playground and house dust particles baited 
with human hair at 25°C. 


Tableau 4 - Nambre total des espèces de saprophytes (TC calculé sur 625 fragments 
de cheveux), nombre de cas d'isolement (NCI sur 25 échantillons) et impor- 
tance relative (RIV) des espèces. 


House dust 


TC NCI RIV 


Schooiptayground 


Genera and species 


Acremonium 

A. Kiliense Gruetz 
A, strictum W. Gams 
Afternaria alternata (Fr.) Keissler 
Aspergillus 

A. flavus Link 

A. flavus Var. columnaris Link 

3. fumigatus Fresenius 

A. niger Van Tieghem 

A. terreus Thom 

-t. versicolor (Vuill.) Tirab. 
Chaetomium 

C. globosum Kunze ex Fries 

C. spirale Zopf 

Emericella 

E. nididans (Eidam) Vuill. 

E. nidulans var, latus Thom & Ruper 
Fusurium 

F. moniliforme Sheldon 

F. oxysporum Schlecht 

F. solani (Mart.) Sacc. 

Geotrichum candidum Link 
Paecilomyces variotii Bainier 
Penicillium 

P. chrysogenum Thom 

P. funicutosum Thom 

P. variabile Sopp 

Scolecobasidium constrictum Abbott 
Scopulariopsis brevicaulis (Sacc.) Bainier 
Sterile mycelium 

Trichoderma viride Pers. 
Trichothecium roseum (Pers) Link 
Unknown 
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Number of genera 


Number of species 17+2 var. 12-* 2 var. 


Occurrence remarks: High occurrence, between 13-25 cases (out of 25 samples); mod- 
erate occurrence, between 7-12 cases; low occurrence, between 4-6 cases; rare occur- 
rence, between 1-3 cases. 
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del-Hafez et al., 1989a, b; Youssef et al., 1989; Karam El-Din et al., 1990) 
and a causal agent of different types of tinea (Frey et al., 1979). T. terrestre 
was encountered from various substrates, but in different numbers and fre- 
quencies, in many parts of the world by several researchers (Jana et al., 
1979, Marsella & Mercantini, 1986; Abdel-Hafez, 1989a, b; Youssef et al., 
1989; Karam El-Din et al., 1990). 7. mentagophvtes isolated fram soils, man 
and animals in many parts of the world and a causal agent of tinea and 
onychomycosis (Frey et al., 1979). 


Arthroderma cuniculi was recovered from 2 samples of school play- 
grounds (out of 25) and had RIV of 9.6. Abdel-lafez et al. (1989a) encount- 
ered the above keratinophilic species in 6% of the soil samples collected 
from Sinai Governorate (Egypt). 


The most common moulds other than dermatophytes and related (kera- 
tinophilic) fungi were Acremonium (2 species in school playground and 
house dust). Aspergillus (5 species + | variety), Fusarium (3 species), Penicil- 
lium (3 species). Scopulariopsis (| species) and sterile mycelium. Although the 
method used in this research (human hair baits) does not allow to perform a 
quantitative analysis. it permits to detect their presence. Their presence fluc- 
tuated between 12-4496 and 8-40% of the playground and dust samples con- 
tributing 2.7-20.1% and 3.8-25.8% of total isolates and RIV's of 14.7-64.1 
and 11.8-63.8, respectively. The most common saprobic species on the two 
environments were Acremonium strictum (RIV 9.6 and 20.5), Aspergilllus fla- 
vus (RIV 34.5 and 34.6), of. fTavus var. cohunmnaris (RIV 18.7 and 18.1), A. fr- 
migatus (RIV 40.2 and 35.6), Fusarinn solani (RIV 15.3 and 19.8), Penicillium 
chrysogenum (RIV 16.3 and 20.3). P. funiculosum (RIV 24.9 and 9.5), Scopu- 
lariupsis brevicaulis (RIV 24.9 and 20.5) and sterile mycelium (RIV 30 and 
11.8). The above species were encountered, but with different numbers and 
occurrence, from Egyptian and Saudi Arabia air-dust particles on glucose- 
and cellulose-Czapek’s agar plates at 28°C as reported by Abdel-Hafez & 
Shareit (1985) and Abdel-Hafez et al. (1986). Most of the previous species 
were isolated from grain dust from New Orleans (Palgren et al., 1983). Also 
these species were isolated from soils in many parts of the world using hu- 
man hair fragments as baits as reported by several workers, The remaining 
species were less frequent (Table 4). 


Numerous fungi were isolated from any of the two substrates: Chacto- 
mium (2 species, RIV 15), Geotrichum (1 species, RIV 9.5) and Trichoderma 
(I species, RIV 4.8) in house dust particles; and Alternaria (1 species, RIV 
9.1), Emericella (| species and | variety, RIV 13.6), Paecilomyces (1 species, 
RIV 9.6), Scolecobasidium (1 species. RIV 5.1) and Trichoderma (| species, 
RIV 4.8) in school playgrounds. These fungi are well known as saprobes on 
various substrates by numerous researchers. 


In conclusion, school playgrounds and house dust particles have been 
contaminated with numerous fungi which are either well-known human and 
animal mycotic agents (Microsporum gypsum, Trichophyton mentagrophytes 
and T. terrestre) or have been isolated from human and animal lesions (Af- 
ternaria alternata, Arthroderma cuniculi, Aspergillus flavus, A. fumigatus, A. ni- 
ger, Chrysosporium tropicum, Emericella nidulans, Fusarium moniliforme, F. ox- 
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ysporum, F. solani, Geotrichum candidum, Penicillium Spp. Scopulariopsis 
brevicaulis and several others) as reported by several researchers (Ainsworth 
& Austwick, 1959; Carmichael, 1962: Salkin et al., 1975: Collins & Rinaldi. 
1977; Frey et al, 1975; Rippon. 1982; Frelier et al., 1985; Mitchell et al., 
1987). Also numerous of the above species (as members of Aspergillus, Emer- 
icella. Fusarium and Penicillium) are well-known mycotoxin-producing fungi. 
Hence precautions must be taken by students and families for avoid contam- 
ination. 
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